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Rapid Input Device 

This invention relates to a device for a rapid input of information to a computer according to 
Claim 1 and a corresponding process according to Patent Claim 50. 

A text input system is known according to US 6,008,799 that uses a touch screen. All letters 
and the most frequent words are displayed as keys and that requires 92 keys. The keys are 
arranged in alphabetical order, something that, on the basis of past experience, is subject to a 
frequency-based arrangement (M. Helander (ed.), Handbook of Human-Computer 
hiteraction, Elsevier (1988), p. 479). In addition, a dictionary hst is displayed. An area of 
about 12 X 20 cm is occupied on a monitor; this rather painfully restricts use on mobile units, 
hi addition to the keys, the vowels can also be put in as so-called "flicks," or stroke 
directions. There is one disadvantage here, however, and that has to do with the fact that only 
four flicks are provided (to the left, right, top and bottom), which is why the letter "U" cannot 
be put in with a flick. That makes any clean system setup impossible. The layout makes a 
rather confused and accordingly difficult-to-memorize impression because of the plurality of 
keys. The user must cover long distances with the crayon [stylus] to work the correct keys 
and that takes a lot of time. The dictionary window, where depending on the particular case 
one must also scroll, requires additional attentiveness and distracts from the actual writing 
process. No provision is made for connecting the flicks or lining them up next to each other. 

US 5,028,745 describes a device that detects or recognizes the position of a stylus on a tablet. 
Attuned oscillating circuits that are in the input surface of the tablet are triggered by means of 
a stylus guided on the tablet surface and that results in a change in the alternating current in 
the oscillating circuit. One can draw conclusions as to the position of the coil in the tablet 
from the change in the current. 

US 5,466,896 discloses an electromagnetic position detector that, with the help of a plurahty 
of coils in a t ablet s urface, i s capable o f d etermining the position coordinates of an input 
stylus, where there is also a coil in the latter. Amplitude and phase position in the reception 
signal from digital data are used to determine the value of the coordinates. 
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EP06602.8-A1 discloses a user interface device fl>a. employs a stylus for tnpu. purposes. 
Desi^atedas"grapMca.Keyboard;M..a»o„gother.hings,hasakeya.a„gem^^^^^^ 
istatown ftomtheQWERTV keyboard. By pu.ti„gon"s^okes"(shonstro.es)s.a^gft^^^ 
aUey.the graphical keyboard is inapositionwUh regard to the letters that have already been 

in, for example, to perform the A.T .Unction or the ~ ^ - 

provided that two "strokes" can be combined in order, for example, usmg CONTROL-A. to 
put the letter "a" inasacapital letter. No provision ismade for usebydisabledpersons. such 

as, for example, writing by the blind or in rehabiUtation in general. 

some touch screen units offer handwriting recognition, but unfortunately, that does not work 
in the best possible fashion. There are those who try to decipher entire words and there are 
„«>ers Where each letter is put in by handwriUng. The leners must be put nw.baspec.al 

..graffiti" alphabet (U.S. Robotics, Pahn Computing Division, Los Altos, CaUforma US.A.> 
tI handwriting is often misinterpretedbyme unit and tha, means that the usertsdrstrac.^^ 

ftom the actual writing process. Another problem inherent in these umts ts the ^«^^r 
expensive pro^amming, which re,mres memory spaces and computer capaCtes wtth th 
conscuence that the text that is put in is then displayed withadelay. NO provstonts mad 

in the pahn unit for separate use of the input device and the output dev.ce. somethmg that 
makes many meaningful appUcations impossible. 

US Design Patent No. D457.S25 S describes a folding keyboard where no witless 
eomtection is provided to the output device. Like a simple keyboard, the folding keyboard 
offers the disadvantage that the fingers and hands must perform relatively many and l^g 
movements to put in. for example, words or program commands. Many cases of 
(Repetitive Strain Injury) can be traced back to the (intensive) use of computer keyboards. 

Patent Document WO 02/08882 discloses a rapid writing system and unit that displays 
consonant keys and a vowel key. A p.n can be gu.ded in one of eight stroke d— 
starting ftom each key. Tltese stroke directions can be freely combined for purposes of 
input But no uses are provided where the text input can be accomplished separately from the 
diilay unit. This primarily involves a writing system; therefore, there are no such fUncttons 
as for example. CONTROL or ESCAPE, such as they are known for a computer keyboard^ 
B:sides, no provision is made for the employment of the writing system for umts w.th 
physical keys. 



patent Document WO 00/17852 discloses at, "Electronic Musical Instrument in ConnecUon 
with computer " A computer is connected to a keyboard [key set] whose keys are arran^ 
on the X/Y axes. Musical sounds can be produced and adjusted by means of tnpu, on the 
keys I. also has pedals bymeatts ofwhich one can influence loudness and e cho e ffects. 
combined on the keys and the pedals, it displays several input elements. But the latter are 
provided for working flte keys and ped^s in each case only on one axis. No proviston ,s 
made for a combination of input elements - except for their simultaneous actuation. There ts 
no cableless comtection to the computer and no provision is made for a possibility to p^onn 
a force-feedback function. Input v ariants for electronic sound generation are descnbed tn 
detail (P. Gorges, L. Sasso, Nord Modular, Bremen, 2000). 

The known documents make no provision for disabled or handicapped persons nor for ttrose 
in rehabilitation. 

He« is anoater disadvantage: D.fferent input methods or even different input devices mtts. 
be used. Besides, neither a model with wireless connection between the input and the 
computer nor a model for writing by the blind is provided here. 

The object of this invention is to propose a device for therapid irtput of information to a 
computer, which combines access to the complete fimctional capacity of a computer 
keyboard and a computer mouse or a similar interface and a music keyboard with fitnctton 
keys and different kinds of slide adjusters in a very smaU space and thus avotds the 
abovementioned disadvantages. 

Another object is to provide a corresponding method. 

This problem is solved according to the invention with a device according to the wording of 
Paten. Claim 1 and with a method according to the wording of Patent Claim 50. The 
ittvention will be explained in greater detail below with reference to the drawmgs. 

Fig 1 showsabasicarrangementofarapidinputdevice. 

Rg. 2 is a first exemplary embodiment with wireless comiection between the mput 

acquisition unit and the computer. 
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is a second exemplary embodiment wi* a cable Unk between the input 
acquisition unit and the computer. 

is a third exemplary embodiment with two cameras as input acquisition umts. 
is a fourth exemplary embodiment with two input means and two tnpu. 
acquisition units. 

is a fifth exemplary embodiment with an input mean that is firmly connected 
to the input acquisition unit. 

is a sixth exemplary embodiment with an input acquisition unit that has key 

elements. 

is a seventh exemplary embodiment with input means and wrth an mput 
acquisition unit integrated therein. 

is an eighth exemplary embodiment with a stylus as input means and a 
dynamometer in the input acquisition unit. 

is a ninth exemplary embodiment with a finger as the input means and a 
dynamometer in the input acquisition unit. 

is a tenth exemplary embodiment with a keyboard and a dynamometer m the 
input acquisition unit. 

is an eleventh exemplary embodiment with a field of dynamometers m the 
input acquisition unit. 

is a twelfth exemplary embodiment with a finger as the input means and three 
infrared cameras as input acquisition units. 

is a thirteenth exemplary embodiment with a stylus as input means and 
ultrasound receiver modules m the input acquisition unit. 

Pig 1. shows the invention-based basic arrangement of a rapid input device. It comprises 
input means 10, an input acquisition unit 20 and a computer 30. 

TT,e term "input means" is taken here to signify objects or humanbody parts with which, ata 

^am spot, a point P is associated, which point is defined by its spatial and tempo.1 
:sition:it;coordinatesCx,y,..)orwhich.s.husdescnbed.Attimet,motherw^^^^^ 

spafia. position of point P is completely described with coordinates x, y, z m an tmUally as 

yet arbitrary coordinate system. 
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Point P represents a special case when its spatial and temporal position is defined only with 
coordinates (x, y, t), something that will be explained later on. 

For example, a stylus represents an object with whose tip point P(x, y, z, t) is associated. The 
stylus represents a preferred object. But any kind of stylus-like object, such as pins, can be 
used. 

One finger of one hand can also be used as input means and point (x, y, z, t), for example, is 
defined on the finger pad. 

Aninputmeansisalsoa finger provided with a thimble, and here, the tip of the thimble 
defines point P(x, y, z, t). 

Other body parts, such as a nose or a toe, can also be considered as input means and they 
would define point P(x, y, z, t). That, in particular, facilitates access for an mput in case of 
physical disabilities of the most varied kind. An arm stump, with a stylus or stylus-like 
object that might possibly be attached to it, would also form an embodiment of input means. 

A stylus or stylus-like objects are provided for guidance by hand, arm, mouth or foot. 

hifomiation is put in by input means 10 on the input acquisition unit 20, something that is 
indicated by the input arrow 15. hiformation is made up of a sequence of points P. The 
minimum information item forms an individual point [dot]. The information "stroke" is 
formed from two points. The distance between two points defines the stroke length, which, 
in turn, serves as the gradual input, such as, for example, for the loudness, the tone level, the 
color depth, etc. This is a graduated input that permits an essentially linear, logarithmic or 
similar association. Several or a plurality of points will form information items such as, for 
example, circles or pictorial structures of any kind. 

Particularly distinguished are strokes and stroke combinations such as they are used, for 
example, in a rapid writing unit (WO 02/08882). Input elements are provided for input in 
eight directions - which he in a stroke plane - where, on the one hand, associated with each 
individual vowel, there is one of the eight directions and, on the other hand, associated with 
one blank tap, there is one of the still-free eight directions. The combination of input 
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elements in eight directions, that is to say, their direct, rapid lineup after each other, facilitates 
the rapid input for which the invention-based device is particularly suitable. 

For special inputs, there are provided, perpendicularly to the stroke plane, additional, and in 
many cases, gradual input elements, which are very useM especially when employed as a 
music or drawing instrument, and they facilitate at least an intuitive input This means that a 
total of at least nine directions are available as input elements. 

Functions of a computer, such as the dimensioning and shifting of menu windows, can, 

however, also be associated with these input elements in at least nine directions. Or 

additional fimctions of a computer are available, such as, for example, zooming and scrolling 

in many windows, reversing and restoring inputs or fimctions such as COPY, PASTE, CUT, 

CLEAR, CURSOR UP, CURSORDOWN, CURSORLEFT, CURSOR RIGHT, CONTROL. 

ALT ALT GR, FUNCTION, OPTION, ESCAPE, OPEN, CLOSE; 

for screen adjustments: BRIGHTER, DARKER, REDDER, GREENER, BLUER; 

for windows: MINIMIZING, MAXIMIZING, RESTORING, CLOSING; 

for dialog windows: YES, NO, ABORT. CHANGE and 

for the function keys: Fl to F12. 

This would also include fimctions in a play and recording unit: 

PLAY, PAUSE, STOP, RECORD, FORWARD, BACKWARD. NEXT TRACK, 
PREVIOUS TRACK, FIRST TRACK, LAST TRACK and VOLUME; 
the fimctions in a text program or in a text input keyboard: 

PAGE UP, PAGE DOWN, HOME, END, INSERT. DELETE, SHIFT, BACKSPACE, 
RETURN, DELETE; flush left, flush right, centered, grouped style, tabulator; 
lines: type, thick, thin, normal, thicker, thinner; 
the functions in a drawing program: 

for objects: line, solidity, text; rotating around each axis, nearer, farther; 

for colors: black, white, transparent, red/magenta, blue/cyano, yellow/yellow parts; color 

parts can be put in gradually as a fimction of the stroke length. 

This means that the invention-based input means can take care of all fimctions that usually 
define the input via mouse and keyboard. 
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Another possibility for rapid irtput, on Ate one hand, for input elements in at least mne 
directions and, on the other hand, via input elements defined by the embodiment position (the 
^artingpoin, of the eight input elements in the st«ke level) in an X/Y fieldof the input 
surface - and its possible combmations - will result when these fiinctions are attnbutes and 
processing steps in a sound data file. Such a sound data file consists of tone, sound, noise or 
any random combination of Uiese three and thus every association of at least one Y with one 
X, whereby X corresponds to a point on a time axis. Y, for example, can coirespond to a 
frequency or an amplitude of an attribute. 

The following are provided as functions for random combination: 

direct manipulation of the attributes, for example, amplitude and frequency of a sound 
data file, 

complete or partial copying, insertion and erasure of a sound data file, 
repeated playing of a sound data file (looping), 

- analysis (breakdown) of a sound data file according to various criteria (for example, 
Fourier analysis) and thus also the resultant generation of several new sound data 
files, 

the synthesis of at least two sound data files, 

the association of filters and effects with a sound data file, 

- the association of sound data files or the generating curves of an envelope for the 
control of loudness (amplitude), frequency of a filter (sound color), playing speed 
(tone level) over a certain lapse of time and over the course of another sound data file. 

These in other words, involve functions that are attributes of a sound data file or that are 
used for the processing of such attributes. These are also fimctions that facilitate the 
association of data files for the processing of attributes. 

It has proven to be advantageous that fiinctions for input that otherwise require different input 
methods and/or input devices can be handled with the combinations of the nine directions. 
Accordingly, the rapid input device can also be referred to as a universal input device. 

The input acquisition unit 20, as a rule, is a touch-sensitive surface, made as a tablet or a 
screen (US 5,028,745: Position Detecting Apparatus; US 5,466,896: Position Detector). 
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The coordinate system (x, y, z) i s located on that surface, for example, with a coordinate 
origin in the upper left-hand comer. A positive z-ooordinate or a z-component wrll be 
associated with all of the points that are above that surface. 

The value ranges of the coordinates x, y, z, first of all, need not be restrrcted, that is to say. 
they move ftom + oo to - oo. Depending on use, it is, however, practical to restrict these value 
ranges, in other words, to define the x values, for example, merely via the width of the screen 
used. 

The z-component in a vertical direction to a tablet can, for example, be defined only in a 
narrow range of a few tenths to hundredths of a millimeter, where the value of z - 0 >s 
associated with the placement of a stylus without the exertion of force and where small 
negative z-values resutt as a function of the application pressure. But it is also conceivable to 
defme z-values above a tablet in a range between 0 and 40 cm above the tablet level m order 
thus to facilitate contactless input. 

Gradual values of an input element can be associated with the z-values. The range of the z- 
values can be present in a subdivided manner and an individual, nonidentical input element ts 
associated with each of the subareas. One can thus see that the number of input elements 

need not be confined to nine. 

Input acquisition unit 20 is capable of converting tite coordinates of points P(x, y, z, t) or P(x, 
y, t) into electrical signals, something that can be done in a known way (US 5,028,745: 
Position Detecting Apparatus; US 5,466,896: Position Detector). 

During ttte time spread, a sequence of points P are generated in the input acquisition unit and 
these points represent a data quantity M and titus flte input as such. Data quantity M ts 
provided for ttansmission to computer 30. This ti^nsmission takes place v,a a data cable, 
referred to in brief as cable, or in a wireless mam.er by means of a radio link (WO 01/1 8662- 
Al - Logitech, Inc.: Wireless Peripheral Interface wifl, Universal Serial Bus Port), such as, 
for example, Bluetooth. This link between input acquisition 20 and computer 30 is indicated 
with an arrow 25. 
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Computer 30 essentially comprises means for data processing of the data quantity M and 
output means, where the latter are not described here in any greater detail. 

The basic arrangement described here is not restricted to a single input means and a single 
input acquisition unit. Arrangements with several input means and correspondingly 
associated input acquisition units will be described later. 

Fig. 2 shows a first exemplary embodiment with wireless link between the input acquisition 
unit and the computer. 

The input acquisition unit 20 has a transmitter/receiver module 21 by means of which a link 
is estabUshed with computer 30, where the computer likewise is equipped with a 
transmission/reception module 31. The transmission of data quantity M is indicated by arrow 
25 and takes place, for example, according to the known Bluetooth standard, hiput means 10 
here are illustrated with a stylus upon whose tip 11 the point P(x, y, z, t) is defined. Point P 
Ues on a touch-sensitive input surface 22, which, for example, is made as a touch screen. 

Fig. 3 shows a second exemplary embodiment with a cable connection between the input 
acquisition unit and the computer. 

Input acquisition unit 20 is connected via a cable connection with computer 30, something 
that is indicated by means of arrow 25. A finger is used here as input means and the point 
P(x, y, z, t) is defined here on the fmger pad of said finger. Point P Ues on a touch-sensitive 
input surface 22, which, for example, is made as a touch screen. 

Fig. 4 shows a third exemplary embodiment with two cameras as input acquisition units. 

Two eyes 10, 10' are illustrated here as input means and the position of their pupils 12, 12' is 
acquired by two cameras 20, 20' as an image. Cameras 20, 20', as a rule, are close to the 
eyes 10, 10'. For the location of the pupils, the cameras, per coordinates, generate the 
position points Pl(xl, yl, t) and P2(x2, y2, t). Acquired over time, one gets from points PI 
and P2 one data quantity Ml and M2 each, which in each case are fed to computer 30 via a 
cable connection 25, 25'. Data quantities Ml and M2 are so processed in computer 30 that a 
new data quantity M is formed fi-om them and points P(x, y, z, t) now correspond to it. 



9 



Naturally, depending on the design of the cameras, a par, of the signal and data processing 
can already be taken care of in the cameras. The essential thing is that the data quanUty M .s 
formed in computer 30 with points P(x, y, z, t). 

Of course, signal-processing building blocks or computer building blocks are partly contained 
in the known manner in the cameras, and with these building blocks, one can already 
accomplish parts of the signal-processing procedure at the camera end. 

The moment the pupils are covered by the eyelids, a sequence of points P(0, 0. 0, t) is 
generated, and it is referred to as "idle time," and special functions can be associated wrth its 
length. For example, functions "pen down" and "pen up" can be associated with two 
different durations of that idle time. Or two short idle times that almost follow closely after 
each other are associated with a flmction, such as it is known as the double click of a mouse. 

A special case is represented by the arrangement according to Fig. 4 with the presence of a 
single eye, whereby camera 20' and connection 25' are omitted. 

For the position of pupil 12, the coordinates of the position points Pl(xl, yl. t) are generated 
in camera 20. Acquired over time from points PI, one gets flie data quantity Ml, which is 
suppliedtocomputerBOviaa cable comiection 2 5. D ata quantity Ml is so processed in 
computer 30 that a new data quantity M is formed &om that and points P(x, y, t) now 
correspond to it. There is now no longer any z-coordinate. 

The moment the pupil is covered by the eyelid, one gets a sequence of points P(0, 0, t), which 
can likewise be referred to as "idle time" and to whose length one can associate special 
functions as described earlier. 

This kind of device can be used for text input and for computer work for people with 
tetraplegia or similar disabilities or for return to gainfully employed activity. 

Fig. 5 shows a fourth exemplary embodiment with two input means and two input acquisition 
units for a right-handed person. 
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A stylus 10 is used as first input means and it is guided with the right hand and its tip 11 
defines a point Pl(xl. yl. zl, t), and on input surface 22, there is provided a first input 
acquisition unit 20 for input. 

Three fingers of the left hand (not shown) are used as second input means 10' and they form 
a set of fingers that consists of the index finger, the middle finger and the ring finger. The 
three fingertips are each located on a finger key 24, 24', 24", where each of them will define 
a point Pi(xi, yi, zi, t) with i = 1 , 2, 3, 4 and will represent a part of a second input acqmsition 
unit 20'. 

The latter fiirthermore includes a handrest 26 in which are inserted finger keys 24, 24', 24". 
Also inserted into the second input acquisition unit is, in the upper left-hand comer, the first 
input acquisition unit that is encompassed by the second one. Connection cable 25 and 
computer30 are not illustrated in Fig. 5. Itis advantageous here that both h ands c an b e 
supported and can remain supported. With the three keys that are worked by the fingers of 
the left hand, access is facilitated to all fimctions of a computer with mouse and keyboard, for 
example, the widening or narrowing of menu windows, etc. The arms need not be moved or 
the hands need not be shifted around and that reduces the space required for the entire work 
environment. An embodunent for left-handed persons is designed accordingly. 

As second input means, one can also use, for example, a second stylus guided by the left hand 
by means of which only a reduced number of inputs are performed on the input surface, such 
as, for example, access to a selection leading to all fimctions that a computer can perform. 

This kind of device is used on a table that stands by itself or it is built into a mobile or 
stationary computer. 

Fig. 6 shows a fifth exemplary embodiment with an input means that is firmly comiected to 
the input acquisition unit. 

Input means 10 is made as an object, preferably as a stylus, and at the lower end as a 
comiecting part 40 via which input means 10 is mechanically firmly comiected with the mput 
acquisition 20, whereby connecting part 40 defines the point P(x, y, z, t). 
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Connecting part 40 is, on one side, connected with a lever arm 41 and has a joint 42 that 
permits movements along three axes. It is [comtected] via a mobile system cons.stmg of 
lever aims 41. 41' and additional joints 43, 44 with the input acquisition unit 20, whereby 
lever amts and joints are components of the mput acquisition mut. The mobile system 
consists of at least two lever arms and two joints; it can also have a more complicated 
structure and can consist of more than just two lever arms and joints. 

A second joint 43 connects lever arms 41, 41'. It is made in the form of a hinge and thus 
pemtits movement around an axis, l^ver arm 41' ends in a third joint 44, which allows 
movements around two axes and which is housed in a platform 27. Angles are as a whole 
measuredin three axes via protractors in joints 43, 44, whereby no angle measurement is 
required in joint 42 that belongs to comiecting part 40. In that way, one can calculate the 
coordinates of point P. The smn of the length of lever arms 41, 4r defines the value range of 
pointP. T helatterlieswithinahemispherewiththeradiusofthetwoaddedleverarm 
lengths The particular position of the comiecting part 40 is acquired and transmitted to 
computer 30 that is integrated into platform 27. Computer 30 can also be located offside 
from the input acquisition unit 20 and can be comiected to the latter either in a wireless 
manner or via a cable. 

Electric motors are provided for joints 43, 44 via which motors the joints ate driven. The 
electric motors are so controlled by means of software where a so-called "force feedback- 
function is facilitated. A force feedback is important as a possibility of checkmg on the 
actually perfomied input or on confirmation of said input. This feedback is important. It can 
also be handled optically or acoustically. 

The protractors can be distributed in various ways in joints 43, 44: Either movements are 
perfomied accordingly in joint 43 around two axes and in joint 44 movements are performed 
a„,und one axis or, in joint 44, movements are permitted around two axes and, m jomt 43, 
movements are permitted around one axis. This means that, depending on the distnbution of 
the p.x,tractors over the joints, 43, 44, it is possible to exchange the functions, although m 
each case one gets equivalent solutions. 

Fig. 7 shows a sixth exemplary embodiment with an input acquisition unit, which displays 
key elements. 
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,„ .he input surface 22, input acquisition unit 20 has a field with 3x3 keys 28. "Dte finger of a 
hand, preferably a thumb, is used here as input means (not Ulustrated) artd the point P(x. y. z. 
,) is defined at the tip of that finger. Point P lies on a touch-sensitive input surface 22 or on 
the key field with the 3 x 3 keys. The value range of point P(x, y, z, t) is very restricted he... 
It consis.s of precisely nine points with the t-dependence. 

,f a key is touched with the input means or with fl.e thumb, then regardless of whether ttus is 
done in the center, on fte left or Ote ri^. edge of tire key, one of the nine point values w.tt. 
the pertinent fime will result. The existing key field will correspond to a touch-sens.t.ve 
surface with a very gross resolution, that is to say, with a resolution of precisely 3x3 pomts^ 
Nevertheless.thisarrangementwithi,spossiblecombinationsintermsofthesequenceof 

actuated keys over the passage of time facilitates a device for rapid input such as is requrred. 
for instance, for a rapid writing system (WO 02/08882). 

The transmitter/r^eiver modules 21,31, compu.er 30 ^d a^w 25 were described earlier in 
Fig. 2. 

Naturally, the key field can also have more than 3x3 keys. The key field can also be woAed 
by several fingers. 

Fig.8showsaseventh exemplary embodiment with input means and an input acquisition unit 
integrated therein. 

A stylus is provided as input means 10 on whose tip 1 1 point P(x. y. z. t) is defined. Poin. P 
lies a. any random place in space, to. is to say. wherever one can guide the tip of the stylus. 
This results m a natural restriction of the value range of point P. 

input acquisition unit 20 here is integrated in the stylus. Three accelerome.ers 29 that belong 
to the input acquisition umt 20 measure the accelerations in three directions. The coordma.es 
of point P are determined ftom these data. The input acquisition un,t 20 has a 
transmitter/receiver module 21 witi, whose help connection is established wifl. computer 30 
where the computer is likewise equipped wifl. a transmission/reception module 3 1 . Arrow 25 
iUustia.es fl.e transmission of data quantity M and this transmission takes place m a wreless 
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m^or. Nau^ally. the inpm acquisition umt 20 is also equipped with a power supply, for 
example, a storage battery. 

Usir,g the arrangement described, one can make three-dimensional movements accessible to 
inpm. In place of the wireless connection 25, the stylus can also be comiected to the 
computer 30 via a coraiecting cable. 

Advantageously, a larger number, or at leas, three accelerometers (29), are integrated into 
input means (10). This, on the one hand, makes for greater precision for the coordmates of 
pomt P and, on the other hand, a redundancy is created, which results in greater operational 
reliability. 

Fig. 9 shows an eighth exemplary embodiment with a stylus as input means and a 
dynamometer in the input acquisition unit. 

Input acquisition unit 20 with input surface 22 here comprises a dynamometer 32 that is 
attached in input surface 22 and whose shaft 33 protrudes out of the input surface 22 or out of 
are dynamometer 32. Located on shaft 33 is a pude part 35 that is firmly attached by ,ts 
underside upon the shaft. On the top, guide part 35 hasawell-like depression 34 in which the 

tip 11 of stylus 10 is inserted and moved. The deflections of tip 11 in depression 34 tranamt 
the movements of the tip to the dynamometer and trigger force components m the 
dynamometer, which are converted into electrical signals. In that way. for example, the 
deflections of Hp U are acquired in eight directions and thus lorm the input, especially the 
input for a known rapid writing system (WO 02/08882). 

Dynamometer 32 permits not only movements in the x/y plane but also movements it. the z- 
axis, which is positioned perpendicularly to the mput acquisition unit 20. 

Fig. 10 shows a ninth exemplary embodnnent with a finger as input means and a 
dynamometer in the input acquisition unit. 

Input acquisition unit 20 with input surface 22 here comprises a dynamometer 32 that is 
attached in input surface 22 and whose shaft protrudes out of the input surface 22 or out of 
the dynamometer 32. An additional guide part 36 is located on shaft 33 and this guide part rs 
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finnly attached by its unde^ide upon .he shaft. On me top. guide par. 36 has a rou^ 
upoL.e.d.ou^s™37onwhich.s.«.e.ipof«nge.lO. Thede ecuons^me 

Jge. on sm-cure 37 — .he .oven.en.s of *e fnge. .o .he dyna»ome.er a„dmgg« 
,1 components in .he dynantometer. where these force components are conv^ed tnto 
electrical signals. In ftat way. for example, the deflections of .he finger in etght d,rec..ons 
rthe inp^tforalotown rapid writing system (WO 0«.Typtcany,.hedet.ec.^^^^ 

on the Shaft caused by Ote ftnger ^onnt to only about 0.1 to 0.2 mm. If o-s™ 
joysfc. in place of dynamometer 32. .hen *e deflections on fl,e shaft, caused by *e fmger. 
typically amount to up to about 3.0 mm. 

Kg.nsh„ws a.en.hexemp.arycmbodimentwia.akey fieldanda dynamometer in the 

input acquisition unit. 

l,pu. acuisUion unit 20 has an mpu. surface 22 that is equipped with a key fieW consisting 
^4X5 Lys 2B. Nex. to it there is a dynamometer 32 *at is firmly attached m mput 
acquisition unit 20 and tha. pro.rudes ou. of i. wi* flte shaft 33. This arrangement ts 
designed for two-handed mput possibility and pn^vides the following input means: 

. a stylus or a s.ylus.Iike object to work the dynamometer or for input via the 
dynamometer andafmger for the operation offltekeyfieldor for inpuivrathekey fled;. 

a finger for the operation of the dynamometer or for input via me dynamometer and a 
finger for operating the key field or for input via Ae key field. 

Naturally, a right-handed person will opera.e *e key field wi.h the finger of the ri^t hand 
and will guide the stylus with the left hand or will operate *e dynamometer wtth a finger 
,he left hand. But a,is is not compulsoty; ofl^er operating procedures are also conceivable. 

Hg. 12 shows an eleven* exemplary embodimen. with a field of dynamometers in me input 
acquisition unit. 

mpu. acquisition unit 20 has an input surft.ce 22 that is equipped with a field of 4x5 
diamolters 32. They are fitmlyanached in the input acquisition unit 20 so tha the shaft 

of each dynamometer will pro«K.e out of that unit. This arrangement is designed for two- 
handed or preferablysingle-handedinputpossibiUty and provides the following mput means: 
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preferably, a. least one finger or an object, preferably a stylus or a stylus-like object to 
operate the dynamometers or for input via the dynamometers. 

When an object is used, then the dynamometers preferably are made as illustrated in Fig. 9. 

Dynamometer 32, used here, pemiits not only movements in the x/y plane but also 
movements in the z-axis, which is positioned perpendicularly to the input acquis.fon umt 20. 
In that way, the dynamometer is more universal because it simultaneously also fac.htates the 
flmctionofakey. 

Naturally, one can also use any desired number of dynamometers. 

Fig. 13 shows a twelfth exemplary embodiment with a finger as input means and three 
infrared cameras as input acquisition units. 

A finger 10 is illustrated here as input means and the spatial position of the fingertip is 
acquired by three infrared cameras 20, 20% 20" as input acquisition units. The finger hes m 
the space that the three cameras fomr with their common acquisition field where the cameras 
must have a minimum mutual interval firom each other and may not lie along one hue. 

For the position of the finger whose fingertip is associated with point P, the three cameras 
each generate coordinates P(xl, yl, .), P(x2, y2, t) and P(x3, y3, .) of point P. while index 1, 
2 3 is associated with the particular camera. Acquired over time, these coordinates m each 
case will yield a data quantity Ml, M2 and M3, which are supplied to the computer 30 m 
each case via a cable comrection 25, 25' and 25". The data quantities Ml, M2 and M3 are so 
processed in computer 30 that a new data quantity M is formed from them and .t now 
corresponds to the point P(x, y, z, t). 

NaturaUy. depending on the design of the cameras, a part of the signal and data processing 
can already be performed by the cameras. The essential tiung is that the data quantity M wtth 
the points P(x, y, z, t) is formed in computer 30. 

Furthermore, partly signal-processing building blocks or computer building blocks are in the 
known mamter contained in the cameras and these buildmg blocks can be used to take care of 
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parts of the signal-processing procedure already at the camera end. This arrangement, by the 
way is not confined to three cameras. It was fotmd that in the example described the 
problem can also be solved with two cameras. If, however, more than two cameras are used, 
then the precision of the detemiined position of point P will be greater and there will also be 
an additional redundancy. The choice o fan infrared cameraisbyno means c ompulsory. 
Any desired camera can be used here. 

Fig. 14 shows a thirteenth exemplary embodiment with a stylus as input means and 
ultrasound receiver modules in the input acquisition unit. 

Stylus 10 is provided here as input means and point P(x, y, z, t) is defined at its tip. An 
ultrasound transmitter module 38 is integrated into the stylus. Input acquisition unit 20 has 
three ultrasound receiver modules 39, 39' and 39", where the intensity of the input signal is 
measured and, lastly, the data quantity M is again determined in each individual module. 

This arrangement, by the way, is not confined to three ultrasound receiver modules. If, 
however, more than three ultrasound receiver modules are used, then the determined position 
of point P will be more precise and there will be an additional redundancy, something that is 
advantageous in terms of operational reliability. 

The exemplary embodiments described pemiit the kind of input that is efficient, comfortable, 
practical and flexible, in particular, when it is done in a wireless manner. 

When one uses eight stroke directions, then the number and the resultant possible 
combinations will result in an optimum input set. It facilitates access to the complete 
functional efficiency of a PC without additional input means and/or peripheral umts but 
always with the same input method. The fiinctions of writing, painting, music, Intemet 
surfing, etc. [sic]. And the hands need not be shifted around, something that is advantageous 
when space is rather tight. 

The invention-based solution is particularly indicated also for mobile units because many 
fiinctions are housed in the very smallest space. 
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Rapid input devices cm be used in rehabilitation and in the reintegration of disabled or 
handicapped persons, for example, people with tetraplegia or bUnd persons. 

The process for the operation of a rapid input device will be described below. 

In a first step using at least one input means, one generates coordinates of at least one pomt P 
in at least one input acquisition unit. 

The generation of the coordinates of point P with an input means in an input acquisition unit 
was already described in Fig. 1 . 

In the third exemplary embodiment, one generates the coordinates of two points PI and P2 
with two input means in two input acquisition units (Fig. 4). 

Tlxe most varied input means are used in the described exemplary embodiments: individual 
ones or several equal or different ones. 

In a second step, the coordinates of at least one point Pare converted into electrical signals in 
at least one input acquisition unit 20 (US 5,028,745 (Position Detecting Apparatus), US 
5,466,896 (Position Detector)). 

In the third step, at least one data quantity M is formed from the electrical signals measured 
over time. In the third exemplary embodiment (Fig. 4), reference was made to the formation 
oftwo data quantities Ml and M2, each of which is supplied to computer 3 0 via a cable 
connection. The data quantities Ml and M2 are so processed in the computer that a new data 
quantity M is formed from them and points P(x, y, z, t) now correspond to it. 

hi a fourth step, data quantity M is transmitted m a wireless manner (WO 01/18662: Wireless 
Peripheral Interface with Universal Serial Bus Port) or via a cable comiection to computer 30. 

hi a fifth step using the means of data processing, the data quantity M is processed in 
computer 30 and is made available for output means. The output means in their multiple 
versions will not be described in any greater detail here. 
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